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Abstract
For any permutation pi of the vertex set of a graph G, the generalized prism piG is obtained by joining two copies of G by the
matching {upi(u) : u ∈ V (G)}. Denote the domination number of G by γ (G). If γ (piG) = γ (G) for all pi , then G is called a
universal fixer. The edgeless graphs are the only known universal fixers, and are conjectured to be the only universal fixers. We
prove that claw-free graphs are not universal fixers.
c© 2008 Elsevier B.V. All rights reserved.
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1. Introduction
For a graph G = (V (G), E(G)) and a permutation pi of V (G), the prism of G with respect to pi is the graph piG
obtained from the two copies G ′ and G ′′ of G by joining u ∈ V (G ′) and v ∈ V (G ′′) if and only if v = pi(u). For
example, if pi is the identity 1G , then piG = G × K2, the cartesian product of G and K2. The graph G × K2 is often
referred to as the prism of (or over) G and this serves as the motivation for our terminology above.
These graphs are also called permutation graphs, or cycle permutation graphs, or generalized Petersen graphs if
G is a cycle, but the term “permutation graph” is also used to denote the graph with vertex set the symmetric group
Sn and edges defined according to some adjacency relation on Sn . Hence we prefer the term (generalized) prisms to
avoid confusion. Generalized prisms are well studied, and more recent publications on these graphs include [4,5,9].
We follow [7] for terminology. If confusion is unlikely, we abbreviate V (G) and E(G) to V and E , respectively.
For any graph G and any v ∈ V , the open neighbourhood N (v) of v is defined by N (v) = {u ∈ V : uv ∈ E}, and
the closed neighbourhood N [v] of v is the set N (v) ∪ {v}. For S ⊆ V , N (S) = ⋃s∈S N (s) and N [S] = ⋃s∈S N [s].
For A, B ⊆ V , NA(B) = N (B) ∩ A; when B = {u} we write NA(u) instead of NA(B). A set S ⊆ V dominates G
(the subset Y of V , respectively), written S  G (S  Y , respectively), if every vertex in V − S (Y − S, respectively)
is adjacent to a vertex in S. The domination number γ (G) of G is defined by γ (G) = min{|S| : S  G}. A γ -set of
G is a dominating set of G of cardinality γ (G). A set S ⊆ V is a 2-packing of G if N [u] ∩ N [v] = ∅ for all distinct
u, v ∈ S. For any X ⊆ V , the subgraph of G induced by X is denoted 〈X〉. The minimum degree of G is denoted
δ(G).
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As shown in e.g. [6,8], γ (G) ≤ γ (piG) ≤ 2γ (G) for all permutations pi of V . If γ (piG) = γ (G) for some
permutation pi of V , we call G a pi -fixer. If G is a 1G-fixer, that is, if γ (G× K2) = γ (G), then G is a prism fixer, and
if γ (piG) = γ (G) for all permutations pi of V , then G is a universal fixer.
Prism fixers were also studied by Burger, Mynhardt and Weakley [2] and Hartnell and Rall [6], while universal
fixers were first considered in [8], where it was conjectured that the edgeless graphs are the only universal fixers. (The
graphs Kn , n ≥ 1, are universal fixers because piKn = nK2 for all permutations pi of V .)
Conjecture 1 ([8]). If G is a nontrivial, connected graph, then G is not a universal fixer.
It was shown in [1,3,8] that several classes of graphs, including graphs with minimum degree at most two, regular
graphs, bipartite graphs, and graphs with γ ≤ 3 satisfy Conjecture 1. The fractional version of Conjecture 1, namely
that if G 6= Kn , then G is not a fractional universal fixer (substitute the domination numbers of the graphs involved by
their fractional domination numbers) has been proved by Walsh [10]. We show in Section 3 that Conjecture 1 is true
for claw-free graphs. Our work depends on the results in [8] which we state in Section 2.
2. Previous results
Lemma 1 ([8]). Let G be a connected graph of order n ≥ 2 and pi a permutation of V . Then γ (piG) = γ (G) if and
only if G has a γ -set A such that
(a) A admits a partition A = A1 ∪ A2, where A1  V − A;
(b) if pi(Ai ) = Bi , i = 1, 2, then B = B1 ∪ B2 is a γ -set of G and B2  V − B.
A γ -set A is called a separable γ -set, or an A1-γ -set to emphasize the set A1, if A can be partitioned into two
(nonempty) subsets A1 and A2 such that A1  V − A2. Further properties of such sets are given in [8]. For X, Y ⊆ V
we denote the set of all edges joining vertices in X to vertices in Y by E(X, Y ).
Lemma 2 ([8]). Suppose A = A1 ∪ A2 is an A1-γ -set of G. Then
(a) A2 is a 2-packing of G;
(b) E(A1, A2) = ∅;
(c)
∑
x∈A1 deg x ≥ n − γ (G),
∑
x∈A2 deg x ≤ n − γ (G).
From the above lemma, if A is an A1-γ -set, then
∑
x∈A2 deg x ≤ n − |A|. If
∑
x∈A2 deg x = n − |A|, then
Lemma 2(a) and (b) imply that A2 dominates V − A and thus A is also an A2-γ -set. We then call A a symmetric γ -set
and assume implicitly that A admits a partition A = A1 ∪ A2 such that A is an Ai -γ -set for i = 1, 2; otherwise A
is called an asymmetric γ -set. Symmetric γ -sets were studied in [6], where they were called two-colored γ -sets. The
following lemma gives more information on symmetric γ -sets.
Lemma 3 ([6,8]). Suppose that A is a symmetric γ -set of G. Then
(a) A is independent;
(b) Ai , i = 1, 2, dominates V − A and is a maximal 2-packing of G;
(c) for each vertex u ∈ V − A there exists a vertex v ∈ V − A such that NA(u) = NA(v) = {x, y} and
〈{u, v, x, y}〉 = C4.
By a clique of G we mean (the vertex set of) a complete subgraph of G. The following theorem is often used to
show that graphs are not universal fixers.
Theorem 4 ([8]). If G is a nontrivial, connected universal fixer, then for any clique C, G has a symmetric γ -set A
with A ∩ C = ∅.
We shall also use the fact that the following classes of graphs are not universal fixers.
Theorem 5 ([8]).
(a) If G has a vertex v such that N (v) can be partitioned into sets D1, D2 such that 〈Di 〉 is complete for i = 1, 2,
then G is not a universal fixer. In particular, if δ(G) ≤ 2, then G is not a universal fixer.
(b) If G has a symmetric A1-γ -set A with |A1| = 1, then G is not a universal fixer. In particular, if γ (G) ∈ {2, 3},
then G is not a universal fixer.
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3. Claw-free graphs
We henceforth consider claw-free graphs, i.e. graphs that do not contain the claw K1,3 as induced subgraph. A hole
in a graph G is an induced cycle of length at least four; thus an odd hole is an induced cycle of odd length k ≥ 5.
Lemma 6. If v is a vertex of a graph G such that v is not the centre of a claw, then either
(a) 〈N (v)〉 can be partitioned into at most two cliques, or
(b) 〈N (v)〉 contains an odd hole.
Proof. If deg v ≤ 4, then it is easy to see that (a) holds, hence assume that deg v ≥ 5. Suppose 〈N (v)〉 cannot be
partitioned into two cliques. Then 〈N (v)〉 is not bipartite and hence contains an odd cycle. But v is not the centre
of a claw in G, so N (v) has no independent subset of size three. Therefore 〈N (v)〉 is triangle-free and the result
follows. 
We now show that claw-free graphs satisfy Conjecture 1. Since each component of a universal fixer is a universal
fixer, we only consider connected graphs. In our proof we will often exhibit a claw to illustrate that certain
configurations are impossible. A claw with centre c and end-vertices x , y and z will be written as c : {x, y, z}.
Theorem 7. If G is a connected, claw-free graph, then G is not a universal fixer.
Proof. Let G be a connected claw-free graph and suppose G is a universal fixer. Let v ∈ V and let Hv = 〈N (v)〉.
If Hv can be partitioned into (at most) two cliques, then by Theorem 5(a), G is not a universal fixer. Therefore, by
Lemma 6, Hv contains an odd hole (and hence deg v ≥ 5).
Let u0u1 . . . u2l be an odd hole in Hv , l ≥ 2, and define U = {u0, u1, . . . , u2l}. Then in G, 〈U 〉 = K2l+1 − C2l+1,
i.e. ui u j 6∈ E if and only if i − j ≡ 0 or ±1 (mod 2l + 1). By Theorem 4 applied to the clique {v}, there exists a
symmetric γ -set A of G such that A∩{v} = ∅. By Lemma 3(c), v has exactly two neighbours in A, hence |U∩A| ≤ 2.
We now separate the argument into cases depending on the size of U ∩ A.
Case 1. |U ∩ A| = 2. Without loss of generality, let u0 ∈ A; say u0 ∈ A1. Since A is independent and u0ui ∈ E
for all i ∈ {2, 3, . . . , 2l − 1}, either u1 ∈ A or u2l ∈ A; without loss of generality u1 ∈ A. Since A1 is a 2-packing
by Lemma 3(b) and v ∈ N (u0) ∩ N (u1), it follows that u1 ∈ A2. Note that u0u2 ∈ E and u1u2 6∈ E . Since u2
has exactly one neighbour in A2, there exists another vertex a ∈ A2 − U such that au2 ∈ E . Since u1u2l ∈ E and
u2l has exactly one neighbour in A2, we have au2l 6∈ E . But A is independent, hence {a, u0, u2l} is independent and
{a, u0, u2l} ⊆ N (u2), thus u2 : {a, u0, u2l} is a claw, a contradiction.
Case 2. |U ∩ A| = 0.
Case 2.1. l ≥ 3. Let {x, y} = NA(u0) with x ∈ A1, y ∈ A2. If {x, y} ∩ N (u2) = ∅, then u0 : {x, y, u2} contradicts
the fact that G is claw-free. Therefore without loss of generality xu2 ∈ E .
Suppose yu2 6∈ E . Then there exists a vertex z ∈ A2 − {y} such that zu2 ∈ E . If yu3 6∈ E , then u0 : {y, u2, u3} is
a claw; thus yu3 ∈ E and so zu3 6∈ E . Also, note that since u0 has exactly two neighbours in A, we have zu0 6∈ E . If
zu2l 6∈ E , then we have the claw u2 : {z, u0, u2l}, so zu2l ∈ E . This in turn implies that yu2l 6∈ E . To avoid forming
the claw u3 : {y, u2l , u2l−1}, yu2l−1 ∈ E . Similarly, avoiding u2l : {z, u3, u4}, zu4 ∈ E . Now, if yu1 6∈ E , then
u2l−1 : {y, u1, u2} is a claw. Therefore yu1 ∈ E and since u1 has exactly one neighbour in A2, we have zu1 6∈ E . This
produces the claw u4 : {z, u0, u1}, a contradiction. Therefore yu2 ∈ E .
Replacing each ui in the argument above with ui+2 (mod 2l+1) gives us that NA(u4) = {x, y}. Similarly, and in this
order,
NA(u6) = {x, y} = · · · = NA(u2l) = NA(u1) = · · · = NA(u2l−1).
Hence NA(U ) = {x, y}.
Suppose N (x) = N (y). We show that G is disconnected, contradicting the hypothesis. By Theorem 5(b),
γ (G) > 2, so S = V − (N [x] ∪ N [y]) 6= ∅. Consider arbitrary s ∈ S. Then sx, sy 6∈ E and su 6∈ E for all
u ∈ N (x) = N (y), otherwise u : {x, y, s} is a claw. Thus E(S, V − S) = ∅ and G is disconnected. Therefore
N (x) 6= N (y).
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Without loss of generality there exists a vertex w ∈ N (y) − N (x). Then w 6∈ A because y ∈ A2, wy ∈ E
and A is independent, so w is adjacent to exactly one vertex z ∈ A1 − {x}. Note that because A1 is a 2-packing,
N (z) ∩ N (x) = ∅ and so
N (z) ∩U = ∅. (1)
Now, for i ∈ {0, . . . , 2l}, {ui , ui+1 (mod 2l+1)} ∩ N (w) 6= ∅, else y : {w, ui , ui+1 (mod 2l+1)} is a claw, and
{ui , ui+1 (mod 2l+1)} 6⊆ N (w), else w : {z, ui , ui+1 (mod 2l+1)} is a claw by (1). Therefore
|{ui , ui+1 (mod 2l+1)} ∩ N (w)| = 1 for each i ∈ {0, . . . , 2l}.
But this is impossible because |{0, . . . , 2l}| is odd.
Case 2.2. l = 2. Then U = {u0, u1, u2, u3, u4}. Recall that N (v) ⊇ U and v 6∈ A. We first prove statements (2) and
(3) below.
If there exists a vertex b ∈ A such that N (b) ⊇ {ui , u j , uk}
for some distinct i, j, k ∈ {0, 1, 2, 3, 4}, then v ∈ N (b). (2)
If any four vertices in U share a common neighbour b ∈ A,
say u0, u1, u2, u3 ∈ N (b), then u4 ∈ N (b). (3)
To prove (2), suppose without loss of generality that b ∈ A1. At least one pair of vertices in {ui , u j , uk} are
nonadjacent, say ui u j 6∈ E . If v 6∈ N (b) then there exists a vertex c ∈ A1 such that cv ∈ E . But since A1 is a
2-packing, {ui , u j , c} is independent and so v : {ui , u j , c} is a claw; a contradiction. Thus (2) holds.
To see that (3) is true, again suppose b ∈ A1 and note that if u4 is not adjacent to b, then there exists another vertex
c ∈ A1 such that cu4 ∈ E and so u4 : {c, u1, u2} is a claw.
We now prove the following statement.
There exists a vertex a ∈ A such that N (a) ⊇ U. (4)
Let {x, y} = NA(u0) with x ∈ A1, y ∈ A2. We then have
xu2 ∈ E or yu2 ∈ E, (5)
else u0 : {x, y, u2} is a claw. Similarly,
xu3 ∈ E or yu3 ∈ E . (6)
Assume without loss of generality that
xu2 ∈ E . (7)
We now separate the argument into cases depending on NA(u1).
Case i. xu1 ∈ E . If xu3 ∈ E , then by (3), xu4 ∈ E and letting a = x , we are done. So assume xu3 6∈ E . Then again
by (3), xu4 6∈ E , thus forming the claw u1 : {x, u3, u4}; a contradiction.
Case ii. xu1 6∈ E , yu1 ∈ E . If {u2, u4} ∩ N (y) 6= ∅, then we have Case i with x and y (and some of the ui )
interchanged, hence we may assume that yu2, yu4 6∈ E . Then yu3 ∈ E , otherwise u1 : {y, u3, u4} is a claw. Hence
N (y) ∩U = {u0, u1, u3}. (8)
Since xu1 6∈ E there exists a vertex w ∈ A1 − {x} such that wu1 ∈ E . Since the claw u1 : {w, y, u4} is forbidden,
(8) implies thatwu4 ∈ E . Then xu4 6∈ E because u4 is adjacent to exactly one vertex in A1. Now, N (u3)∩{x, w} 6= ∅,
otherwise there exists a vertex t ∈ N (u3) ∩ (A1 − {x, w}), where tu0, tu1 6∈ E because A1 is a 2-packing, so that
u3 : {t, u0, u1} is a claw. Hence |N (u3) ∩ {x, w}| = 1 because u3 is adjacent to exactly one vertex in A1. By
symmetry we may assume without loss of generality that xu3 ∈ E . Thus N (x) ∩U = {u0, u2, u3} and so by (2) and
(8), vx, vy ∈ E . But this creates the forbidden claw v : {x, y, u4}, a contradiction.
Case iii. xu1, yu1 6∈ E . Then there exist vertices w ∈ A1 − {x}, z ∈ A2 − {y} such that NA(u1) = {w, z}. Using (6)
instead of (5) (and regardless of whether (7) holds or not) we may eliminate the cases xu4 ∈ E and xu4 6∈ E , yu4 ∈ E
as in Cases i and ii; hence we assume xu4, yu4 6∈ E . Similarly, considering {w, z} instead of {x, y}, we have
wu0, zu0, wu2, zu2 6∈ E . (9)
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Furthermore, if xu3, yu3 ∈ E , then u3 : {x, y, u1} is a claw, so by (6),
exactly one of x and y is adjacent to u3. (10)
Similarly,
exactly one of w and z is adjacent to u3. (11)
Avoiding the claw u2 : {x, y, u4} and using (7),
yu2 6∈ E, (12)
so to avoid u0 : {u2, u3, y}, yu3 ∈ E and thus xu3 6∈ E by (10). Moreover, since u3 is adjacent to exactly one vertex
in A2, zu3 6∈ E and so wu3 ∈ E by (11). Avoiding u1 : {z, u3, u4} implies that
zu4 ∈ E (13)
and avoiding u4 : {w, z, u2} implies that wu4 6∈ E .
By (9) and (12), u2 is not adjacent to y or z, hence there exists a vertex t ∈ A2 − {y, z} adjacent to u2. But A2
is a 2-packing, so by (13), t is not adjacent to u4, and t is also not adjacent to u0 because u0 is adjacent to y ∈ A2.
Therefore u2 : {t, u0, u4} is a claw, a contradiction.
All cases have now been considered and thus (4) holds.
Let x ∈ A1 satisfy N (x) ⊇ U .
If a vertex in U , say u0, has a neighbour in A2 different from the neighbours of the rest of the vertices in U ,
i.e. NA2(u0) ∩ NA2(ui ) = ∅ for all i ∈ {1, 2, 3, 4}, then NA2(u0) ∪ {u2, u3} is independent and NA2(u0) ∪ {u2, u3} ⊆
N (u0) so that there is a claw; a contradiction. Hence each vertex in NA2(U ) is adjacent to at least two vertices of U .
It follows immediately that |NA2(U )| ≤ 2.
If |NA2(U )| = 1, then the proof follows as in Case 2.1 with NA(U ) = {x, y}. We may therefore assume that|NA2(U )| = 2; say NA2(U ) = {y, z}. Using (3), we may assume that |N (y) ∩U | = 2 and |N (z) ∩U | = 3.
Without loss of generality let u0 ∈ N (y). Then ui ∈ N (y) for some i ∈ {1, 2, 3, 4}. If u1 ∈ N (y), then
u2, u3, u4 ∈ N (z), {y, u2, u3} is independent and so u0 : {y, u2, u3} is a claw. Therefore u1 6∈ N (y) and similarly
u4 6∈ N (y). So without loss of generality u3 ∈ N (y) and u1, u2, u4 ∈ N (z). By (2), NA(v) = {x, z}.
Suppose there exists a vertex w ∈ N (x) − U such that NA2(w) ∩ {y, z} = ∅. Let NA2(w) = {t}. Now for any
ui , ui+1 (mod 5) ∈ U , w is adjacent to exactly one of ui and ui+1 (mod 5), because if w is adjacent to neither then
x : {w, ui , ui+1 (mod 5)} is a claw, and if w is adjacent to both then w : {t, ui , ui+1 (mod 5)} is a claw because A2 is a
2-packing and ui , ui+1 (mod 5) are adjacent to one of y, z ∈ A2. But this is impossible because |U | is odd. Hence
for each w ∈ N (x)−U, NA2(w) ∩ {y, z} 6= ∅. (14)
Also,
for each q ∈ N (ui )− A, i ∈ {0, . . . , 4}, NA(q) ∩ NA(ui ) 6= ∅, (15)
else NA(q) ∪ {ui } is independent and NA(q) ∪ {ui } ⊆ N (q), thus forming a claw; a contradiction.
Let W = V − A. By Theorem 5(b), |A1| 6= 1 and so A − {x, y, z} 6= ∅ and W − N (x) 6= ∅. Since A1, A2 are
2-packings, it follows from (14) and the fact that NA1(U ) = {x}, NA2(U ) = {y, z}, that no vertex in A − {x, y, z}
is adjacent to any vertex in N (x). But G is connected, hence some vertex in W − N (x) is adjacent to a vertex in
N (x)∪{y, z}. It now follows from (15) that there exists a vertex r ∈ W such that NA(r) = {w, a′}wherew ∈ A1−{x}
and a′ ∈ {y, z}. By Lemma 3(c) there exists a vertex s ∈ W such that NA(s) = NA(r) and rs 6∈ E .
Suppose a′ = y. For any vertex α ∈ N (z), α 6∈ N (y), and for any α ∈ N (x), α 6∈ N (w); thus for any
α ∈ N (x) ∩ N (z), {α, y, w} is independent and so r : {α, y, w} is a claw whenever rα ∈ E . This also holds for
s instead of r , so
ru1, ru2, ru4, rv, su1, su2, su4, sv 6∈ E . (16)
Further,
u0 is adjacent to exactly one of r and s, (17)
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for if u0 were adjacent to neither, then y : {u0, r, s} would be a claw, and if u0 were adjacent to both, then u0 : {r, s, x}
would be a claw. Without loss of generality ru0 ∈ E , su0 6∈ E .
Since NA(u0) = NA(u3) = {x, y} and u0u3 ∈ E , by Lemma 3(c) there exists a vertex t ∈ W such that
NA(t) = NA(u0) and tu0 6∈ E ; thus t x, t y ∈ E . We now list several other edges of G and G, each preceded by
a claw that ensures the existence of the edge:
(i) r : {t, u0, w} ⇒ r t 6∈ E (ii) y : {s, t, u0} ⇒ st ∈ E
(iii) v : {t, u0, z} ⇒ vt 6∈ E (iv) x : {t, u0, u1} ⇒ tu1 ∈ E
(v) t : {u1, u2, y} ⇒ tu2 6∈ E (vi) x : {t, u2, u3} ⇒ tu3 ∈ E
(vii) u3 : {r, t, v} ⇒ ru3 6∈ E .
But then {r, u2, u3} is independent and u0 : {r, u2, u3} is a claw. This final contradiction proves that a′ 6= y and
hence a′ = z.
Now similar to (16) we have ru0, ru3, su0, su3 6∈ E , and similar to (17), u1 is adjacent to exactly one of r and
s. Without loss of generality ru1 ∈ E , su1 6∈ E . Avoiding the claw r : {u1, u2, w}, ru2 6∈ E , hence su2 ∈ E else
z : {r, s, u2} is a claw.
Then similar to (17) v is adjacent to exactly one of r and s (considering the potential claws z : {r, s, v} and
v : {r, s, x}). But if rv ∈ E , then v : {u2, u3, r} is a claw, and if sv ∈ E , then v : {u0, u1, s} is a claw. This concludes
the argument for l = 2 and thus Case 2 cannot occur.
Case 3. |U ∩ A| = 1. Without loss of generality let u0 ∈ A1 and suppose NA1(u2l) = {w}. Note that w 6= u0.
Now A1 is a 2-packing and u0u2, u0u3 ∈ E . Therefore wu2, wu3 6∈ E and {w, u2, u3} is independent. If l ≥ 3, then
u2l : {w, u2, u3} is a claw, so we conclude that l = 2, i.e. NA1(u4) = {w}.
Let NA2(u4) = {y} and NA2(u2) = {x}. Then x = y, because if y 6= x , then yu2 6∈ E , {w, y, u2} is independent
and u4 : {w, y, u2} is a claw.
Note that wu1 ∈ E , else u4 : {w, u1, u2} is a claw. Let NA2(u j ) = {z j } for j ∈ {1, 3}. If z1 6= z3, then z3 is not
adjacent to u1, hence {u0, u1, z3} is independent and u3 : {u0, u1, z3} is a claw. Hence z1 = z3 = z (say).
Since v is adjacent to u0 ∈ A1 and A1 is a 2-packing, vw 6∈ E . Suppose firstly that z 6= x . To avoid the claw
u1 : {v,w, z}, vz ∈ E , and to avoid the claw u4 : {v,w, x}, vx ∈ E . But since x, z ∈ A2 this contradicts A2 being a
2-packing. Hence z = x and so NA2(ui ) = x for all i = 1, . . . , 4. By (2), vx ∈ E .
Consider the clique {u1, u4, v, x}. By Theorem 4 there exists a symmetric γ -set B such that B∩{u1, u4, v, x} = ∅.
By Cases 1 and 2 we may assume that |B ∩U | = 1. Thus we have that exactly one of u0, u2 and u3 is in B.
If u2 ∈ B, say u2 ∈ B1, then since u2u3 6∈ E , there exists a vertex b ∈ B1 − {u2} such that bu3 ∈ E . Since u0
has exactly one neighbour in B1, namely u2, we have bu0 6∈ E . Similarly bx 6∈ E and because x, u0 ∈ A, we have
xu0 6∈ E . But then u3 : {b, x, u0} is a claw. Hence u2 6∈ B and by symmetry, u3 6∈ B.
Therefore u0 ∈ B, say u0 ∈ B1. Since x 6∈ B and, as above, xu0 6∈ E , there exists a vertex b′ ∈ B1 such that
xb′ ∈ E . Now u2 and u3 have exactly one neighbour in B1, namely u0, thus b′u2, b′u3 6∈ E . But then x : {b′, u2, u3}
is a claw. Hence Case 3 cannot occur and the proof is complete. 
Acknowledgements
The first and third authors were supported by the Natural Sciences and Engineering Research Council of Canada.
The second author was the recipient of an Undergraduate Student Research Award from the Canadian National Science
and Engineering Research Council, Summer 2006.
References
[1] A.P. Burger, C.M. Mynhardt, Regular graphs are not universal fixers, Discrete Math., in press (doi:10.1016/j.disc.2008.09.016).
[2] A.P. Burger, C.M. Mynhardt, W.D. Weakley, On the domination number of prisms of graphs, Discuss. Math. Graph Theory 24 (2004)
303–318.
[3] R.G. Gibson, Bipartite graphs are not universal fixers, Discrete Math., in press (doi:10.1016/j.disc.2007.11.006).
[4] W. Goddard, M.E. Raines, P.J. Slater, Distance and connectivity measures in permutation graphs, Discrete Math. 271 (2003) 61–70.
[5] W. Gu, On diameter of permutation graphs, Networks 33 (1999) 161–166.
[6] B.L. Hartnell, D.F. Rall, On dominating the Cartesian product of a graph and K2, Discuss. Math. Graph Theory 24 (2004) 389–402.
[7] T.W. Haynes, S.T. Hedetniemi, P.J. Slater, Fundamentals of Domination in Graphs, Marcel Dekker, New York, 1998.
[8] C.M. Mynhardt, Zhixia Xu, Domination in prisms of graphs: Universal fixers, Utilitas Math. (in press).
[9] B. Pinontoan, B.R. Richter, Crossing numbers of sequences of graphs. I. General tiles, Australas. J. Combin. 30 (2004) 197–206.
[10] M. Walsh, Fractional domination in prisms, Discuss. Math. Graph Theory (in press).
